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Introduction
Despite the global progress in the reduction of under-five mortality, the decline in neonatal mortality has been less successful. 1, 2 In 2017, of the 5.4 million under-five deaths recorded, 2.5 million deaths occurred during the neonatal period. 2 The neonatal period, the first 28 days of life is the most critical period for child survival as the risk of death is highest during this time. [2] [3] [4] [5] Most neonatal deaths occur in the first week of life, with approximately one million deaths each occurring on the first day and over the next six days, respectively. 4, 5 The leading causes of neonatal deaths are preterm birth, delivery-related complications such as birth asphyxia, infections, and birth defects. 6 Most neonatal deaths occur in low-and middle-income countries with the highest burden in sub-Saharan Africa and South Asia. Children in these regions are nine times as likely to die within their first month of life compared to children in other regions. 7 Nigeria, like many sub-Saharan African countries, experienced a slight decline in neonatal mortality from 2000-2017 but still accounts for the highest number of neonatal deaths in sub-Saharan Africa. 7 Additionally, with 214,000 neonatal deaths in 2017, Nigeria is second to India in the number of neonatal deaths. 2 Newborn care practices play a key role in preventing neonatal deaths. 8 Specifically, improving newborn care practices in the early neonatal period is correlated with reduced neonatal and underfive mortality. 4 However, there is little evidence on newborn care practices in Nigeria and Sub-Saharan Africa. Newborn care practices should be adequately addressed not just because of the strong correlation with neonatal and under-five deaths, but also because the interventions addressing neonatal mortality are inherently linked to those addressing maternal and under-five death. 4 The World Health Organization (WHO) recommendations for newborn care practices include initiation of breastfeeding within the first hour after birth, thermal care (drying and wrapping, skin-to-skin contact, delayed bathing), and umbilical cord care. 3, 5 Thermal care and cord care were reported as common practices in Nigeria. 9 However, breastfeeding initiation has been reported to be delayed beyond the first hour after birth.
10 These practices are critical to newborn survival, especially in resource-limited settings. Equally, these practices are highly influenced by cultural practices of parents or caregivers at home 10 and location of birth, given that one-half of neonatal deaths occur at home. 11, 12 The objective of this study is to examine early newborn care practices in Nigeria. We explored associations between delivery location and early newborn care. We defined early newborn care as 1) early initiation of breastfeeding (EIBF) (i.e. within the first hour after birth), 2) breastfeeding support (counseling and/or observation) and 3) cord examination by a health professional within two days after birth. We assessed differences in these outcomes among children born at home, and in public or private health facilities. This study fills a gap in existing knowledge on newborn care practices across various health care contexts. We extend the research on newborn care by identifying the prevalent early care practices and how these differ across delivery locations in Nigeria, a country with unacceptably high burden of neonatal and child deaths. Findings can help inform policies and programs on improving newborn care and survival, especially in resource-limited settings where the burden of neonatal and child deaths are the highest.
Methods

Data Source and Study Sample
Data were utilized from the 2013 Nigeria Demographic and Health Survey (DHS). The data are nationally representative, cross-sectional samples of the noninstitutionalized population and are designed to provide population estimates and indicators at the national and sub-national levels. The surveys use standard questionnaire modules, adapted to suit the context in each participating country. We used data from the women's questionnaire and included 16,504 women with a recent live birth (live birth within three years prior to the survey). We excluded women with missing data on the early newborn care practices of interest (breastfeeding initiation and support (n=325), cord examination (n=28) and delivery location (n=74)), yielding a final analytic sample of 16,077 women with recent live births.
Study Variables
The primary outcomes were EIBF (early breastfeeding initiation; defined as within one hour after birth); breastfeeding support (breastfeeding counseling and/or observation) and cord examination by a health professional within the first two days after birth. Each outcome measure was coded as 1 (yes) or 0 (no). 
Statistical Analysis
We computed weighted percentages of the coverage of newborn care practices. Additionally, we estimated three separate multivariate logistic regression models, one per outcome. First, we performed bivariate analysis to estimate the unadjusted odds of each outcome by the main exposure variable. We adjusted each model for the socio-demographic and reproductive health covariates. We generated odds ratios (OR) with corresponding 95% confidence intervals (CI) for variables in each model. All tests were two-sided and conducted in Stata version 15 using the svy command to account for the complex sampling methodology. We considered p-values <0.05 statistically significant.
Ethical Approval
Survey procedures were approved by the Nigeria Health Ethics Review Committee. The DHS Program granted us access to the dataset. The institutional review board of Arcadia University determined our study exempt.
Results
Social and Demographic Characteristics of Women with Recent Live Births in Nigeria
Nearly one-half of women in the study were aged 20-29 years old (48.9%), had no education (48.1%), and lived in low-income households (46.0%); nearly two-thirds of the women lived in rural areas (65.1%) ( Table 1 ). More than 6 in 10 births (63.2%) occurred at home, 14.5% in public hospitals, 9.0% in public health centers/clinics and 13.3% in private hospitals and clinics.
Select Newborn Care Practices in Nigeria
About 34.3% of women initiated breastfeeding within 1 hour after birth (Table 2 ). Only 22.6% of mothers were counseled and/or observed breastfeeding during the first 2 days following birth. Similarly, only 24.3% of newborns received cord examination by a health professional during the same period. 
Predictors of Select Early Newborn Care Practices in Nigeria
Discussion
This study examined the characteristics of early newborn care and the relationship between delivery location and early newborn care among children aged 0-36 months in Nigeria. We are not aware of any study from sub-Saharan Africa which evaluated cord examination by a health professional as a part of early newborn care. We extend existing research on newborn care by assessing the relationship between delivery location of various types and ownership (namely home, public hospital, public health centers/ clinics, and private hospitals/clinics) and early newborn care in Nigeria. Previous studies combined all delivery facilities irrespective of ownership. 13 Previous studies also did not stratify public facilities into the subtypes hospitals and health centers/clinics. 13, 14 In the current study, almost two-thirds of women had a home birth, and we observed that the prevalence of all three indicators of early newborn care was low. Women who delivered at a public hospital were more likely than their counterparts who delivered at home to initiate breastfeeding early, receive breastfeeding support, and have their newborn's cord examined by a health professional. There were no significant differences in all three indicators among births in private hospitals compared to home births. Other factors associated with early newborn care included delivery attendant, household wealth, maternal education, parity, and timing of the first ANC visit.
EIBF provides colostrum or "first milk", which contains important nutrients and antibodies, helps fight disease-causing agents such as bacteria and viruses. 15 Studies have found that the initiation of breastfeeding within the first hour after birth may prevent up to 20% of neonatal deaths. 16, 17 Despite the benefits of EIBF, our study found that the prevalence of EIBF in Nigeria (34.3%) was lower than the WHO target of 50% by the year 2025. 18 This rate is the second-lowest in West Africa and also one of the lowest in sub-Saharan Africa. 19 We observed that less than one-fourth of women were counseled and/or observed breastfeeding during the first 2 days following birth. Likely factors responsible for the delayed initiation of breastfeeding in Nigeria include the belief that the baby is not hungry, both mother and baby need to rest after delivery to regain strength, some mothers' inability to lactate immediately, performance of rituals/prayers, and the cultural practice of discarding the colostrum. Colostrum is discarded because it is believed to be dirty milk, "like pus," and can harm the baby.
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In our study, only about one-fourth of newborns' cords were examined by a health professional within two days after birth. This suboptimal rate is concerning because the umbilical cord may be one of the common portals of entry for invasive pathogenic bacteria, 21 which account for approximately 700,000 neonatal deaths annually. 22 Although there are studies on cord care practices in sub-Saharan Africa, 10 we found no research on the prevalence of cord examination and its determinants. The dearth of research on cord examination may be due to lack of data since the DHS just recently started collecting data on this topic in some countries. We hope that our findings and increased availability of data will stimulate research in this vital area of neonatal health.
Home births remain relatively common in Nigeria; 63% of mothers in this study delivered their babies at home. From recent research, about 53% of births in sub-Saharan Africa take place at home.
14 Analysis of these home births by country shows Nigeria has one of the highest rates. Home births in sub-Saharan Africa are rarely assisted by skilled birth attendants (SBA), 14 and have a higher likelihood of perinatal mortality. 23 We also noted that childbirth location was related to EIBF, breastfeeding support, and cord examination. EIBF was more likely among mothers who delivered in public facilities compared to mothers who delivered at home with or without a SBA. Using 2013 NDHS, Berde and Yalcin 13 found that Nigerian mothers who delivered in a health facility were more likely to initiate breastfeeding early compared to mothers who delivered at home. However, the investigators dichotomized place of delivery as "home" and "health facility." Our study presents a new finding as we categorized delivery location differently and observed that the positive effect of location on EIBF occurred among public facility births only. Additionally, we found that among public facility births, EIBF was more favorable in public hospitals than public health centers/clinics. Adoption of the Baby-Friendly Hospital Initiative (BFHI) by the public facilities might contribute to the higher likelihood of EIBF in those delivery locations. The BFHI was adopted in Nigeria in 1992 in response to UNICEF and WHO efforts to ensure that all maternity centers support breastfeeding. 24, 25 This initiative may also partly explain our finding of higher adjusted odds of breastfeeding support among women who had their babies in public hospitals compared to home births. Facility delivery serves as a point of contact with a healthcare professional who may provide advice and support on breastfeeding during the crucial time around birth, 26 and discourage adverse breastfeeding practices or advice received from other sources. 27 Further, babies born in public hospitals compared to home births had a higher likelihood of having their cord examined by a health professional. This result is not unexpected; mothers who deliver in public hospitals are more likely to be attended by SBAs than those who have their babies at home. Surprisingly, we did not observe a significant difference in the likelihood of receiving breastfeeding support and newborn cord examination among births in public health centers/clinics and private hospitals/clinics compared to home births. A possible explanation is that typically there is a higher proportion of lower-skilled health workers in public clinics and private hospitals than in public hospitals. For instance, public hospitals employ only formally trained nurses/ midwives for clinical services, while an estimated 27% of the clinical workforce in private hospitals comprises auxiliary nurses/midwives. 28 An auxiliary nurse/midwife is a person who acts as a health care assistant after informal and on-the-job training in health facilities. 28 Another possible explanation for our findings could be the main difference between public hospitals and public clinics. Public hospitals include mostly tertiary and highly specialized institutions that represent the highest level of healthcare services in Nigeria, 28 while the public clinics constitute primary healthcare facilities that provide healthcare to the population at the most basic levels and are more likely to lack highly-skilled personnel. 28 We also observed that birth attendant at delivery was a determinant of early newborn care. Compared to doctors, other delivery attendants were less www.mchandaids.org | © 2020 Global Health and Education Projects, Inc.
likely to provide breastfeeding support and cord examination. However, mothers whose deliveries were attended by nurses/midwives were more likely to practice EIBF than those attended by doctors. These findings may indicate that the skills or the roles of delivery attendants in achieving favorable early newborn care practices vary. A previous study on low-and middle-income countries suggests that SBA care is positively associated with favorable breastfeeding practices. 29 Further, in support of this argument, we found that as the professional cadre of birth attendants decreased, the odds of breastfeeding support and cord examination also decreased. Lower-cadre birth attendants may be less able to provide breastfeeding support and cord examination probably because of the nature of their pre-or in-service training.
Surprisingly, we noted that women whose deliveries were attended to by TBAs had the highest adjusted odds of EIBF compared to all other birth attendants. This finding might be due to residual confounding. Research has shown that infants delivered by TBAs are less likely to have adverse perinatal outcomes such as preterm birth and severe hyperbilirubinemia compared with infants delivered in hospitals. 30, 31 Thus, it is possible that newborns delivered by TBAs may be able to commence breastfeeding early. Further research, preferably qualitative, is required to understand this intriguing observation.
Strengths and Limitations
Our study has several strengths. First, the data were from a nationally representative survey; therefore, our findings are generalizable to Nigeria. Second, we stratified delivery location into subtypes that enabled us to evaluate the correlation among private facilities, public hospitals, and public health centers/clinics with early newborn care. Third, to our knowledge, ours is the first study to investigate newborn cord examination as part of early newborn care in Nigeria. This study, however, has some limitations. We did not stratify home births into SBA and non-SBA, which would allow for the identification of a possible moderating effect of SBAs on early newborn care practices among home births. However, women's self-report of the indicator 'SBA' has been shown to have low validity. 32 We also did not account for cultural practices that may affect the study outcomes. For example, a common cultural practice in Nigeria prevents newborns from being taken outside the home during the first 40 days after birth; this could affect care-seeking behavior. However, these variables were not included in the data.
Conclusion and Global Health Implications
Despite the aforementioned limitations, our study has implications for global health policy and practice. Stakeholders need to intensify efforts to ensure proper implementation and evaluation of interventions to improve breastfeeding practices, particularly among mothers who deliver their babies at home or in a private health facility. All SBAs need to be adequately trained on providing optimal newborn care, including cord examination. Because most deliveries in Nigeria occur at home, community-based breastfeeding promotion and early newborn care programs should be prioritized. These programs should target factors that are negatively associated with newborn care practices. Further, there is a need to improve the overall quality of newborn care in private and lower-level public health facilities through in-service training and supervision.
In conclusion, our work revealed suboptimal coverage of early newborn care practices in Nigeria. This study provides evidence that the adjusted odds of achieving these three indicators of newborn care practices are associated with delivery location, with public hospitals having the most favorable outcomes. Stakeholders and policymakers may utilize our findings to identify and evaluate interventions that can improve early newborn care and increase child survival in Nigeria. 
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